Large dense-core vesicles at the frog neuromuscular junction: characteristics and exocytosis.
The population of large dense-core vesicles (LDCVs) in motor nerve terminals of the frog cutaneous pectoris muscle was analysed after various experimental protocols leading to large acetylcholine release. Three types of LDCVs classified according to their size and the core density were detected. Vesicles, 100-150 nm in diameter, with a large and very dense core (type 1) or with an irregular and diffuse dense core (type 2) were present in similar proportions (45 and 50% respectively) in controls. Smaller vesicles, 50-80 nm in diameter, with a very dense core (type 3) were rare, representing around 5% of the cored vesicles. The relative proportion of type 1 and type 2 LDCVs was not modified after prolonged treatment with 25 mM K+. In contrast, the proportion of type 2 LDCVs significantly increased whereas that of type 1 LDCVs decreased after two or three series of 20 Hz electrical stimuli applied to the nerve at 5 s intervals. These changes suggest that type 2 LDCVs are newly recycled LDCVs in the process of reloading. Images of fusion of LDCVs with the axolemma in regions facing Schwann cell digitations were observed both in K(+)- and in electrically stimulated preparations. They indicate that exocytosis of LDCVs at the frog neuromuscular junction takes place preferentially away from the active zones. The presence of a clathrin-like coat on large pockets still containing a core and of both type 1 and type 2 LDCVs in the vicinity of coated pockets strongly suggests that LDCVs might undergo a combined process of exo-endocytosis at the same site.